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Retrofitting plug fans saves energy says Fläkt Woods 
 

An AHU (Air Handlng Unit) regulates and circulates air as part of a ducted HVAC system. 
Within an AHU, the component using the most electricity is the fan – making it the main 
focus where energy efficiency improvements are concerned. Centrifugal fans have been 
commonly found in AHUs since the 1980s, but today a more efficient option is the plug 
fan, says David White, service sales manager at Fläkt Woods. 
 

Centrifugal fans, used in AHUs from the 1980s onwards, offer the advantages of low noise and low 
vibration. However, they are traditionally driven by a motor in a belt and pulley arrangement, which 

results in inherent energy losses – according to CIBSE, inefficiencies can be anything from two per 
cent to over 10 per cent. 

 
Of course, energy efficiency is becoming increasingly important to 

building owners and operators; they want to reduce their energy 

costs and carbon emissions, often because of legislative or 
Corporate Social Responsibilty (CSR) requirements. And for fan 

manufacturers, the EU Ecodesign of Energy related Products 
Directive (widely known as the ErP Directive) is driving change in 

the industry, setting out target efficiencies for motors and fans 

between 125W and 600kW. 
 

The development of traditional centrifugal fans has stagnated, and 
little has been achieved in terms of making them more efficient; 

the only gain has been from a move from a forward curved to a 

backward curved design. There are also ongoing costs associated with centrifugal fans, in terms of 
belt, bearing, bush and pulley replacements, belt cleaning and bearing greasing – which are all 

important considerations when payback periods are being calculated. Centrifugal fans can be 
operated as direct drive fans to eliminate belt losses and reduce maintenance costs, but the 

applications are limited.  
 

The need for greater efficiencies, combined with advancements in technology, led to the introduction 

of an alternative to the centrifugal fan – the plug fan. Available in either inverter driven direct drive or 
EC versions, the popularity of plug fans has been rising in recent years.  

 
Instead of being mounted in a scroll casing, these purpose-designed, free- spinning backward curved 

centriflow impellers can be used directly in the casing of the AHU. Plug fans offer lower energy 

consumption and lower costs – although the energy savings are dependent on the electricity tariff for 
the site (p/kWh), run hours and motor size – compared to traditional centrifugal fans, resulting in 

short payback periods and increased operating efficiency. Their introduction has enabled energy 
savings to be achieved on the mechanical side of an HVAC system, whereas previously savings could 

only be delivered on the water side. 
 

In fact, a typical upgrade from a double inlet centrifugal fan to an inverter driven direct drive plug 

fan, at average UK electricity prices and AHU running hours, will lead to energy savings in the region 
of 30 per cent per annum and payback periods of less than three years. At high intensity sites (for 

example data centres and manufacturing facilities) two year paybacks are achievable. Plug fans can 
be used in parallel or in a fan wall arrangement – the latter leading to further energy savings and 

higher air volumes. 

 



 

They also offer lower noise levels and are simple and easy to maintain and fit – a Fläkt Woods’ plug 

fan can be installed in around a day. Meeting the required fan power energy reduction targets, Fläkt 
Woods plug fans are also ErP Directive compliant. 

 
EC plug fans are suitable for smaller AHUs and lower air flows. With this type of plug fan there is no 

need for an inverter and energy savings can be achieved even with short operating hours. In 

addition, the reduced profile means they can be fitted into tighter spaces.  
 

Modern plug fan technology can be used to significantly increase the duty (both the volume and 
pressure) of the air being supplied through HVAC equipment, potentially alleviating the need to install 

additional AHUs to serve an increased load. Plug fans represent a cost-effective way to extend the life 
of HVAC plant, improve duty and improve efficiency; by upgrading just the fan, the equipment can 

become ErP Directive compliant, and significant savings can be made.  

 
Many Fläkt Woods customers have benefitted from a switch to plug fans. The company has had great 

success in reducing energy use with the integration of plug fans in existing commercial ventilation 
systems, with data logging being used to predict and validate energy savings. 

   
 

For example, at Northcliffe House in London, 
the home of DMG Media, over 18 belt driven 

centrifugal fans, which had standard efficiency 
motors in the AHUs, were replaced with Fläkt 

Woods’ direct drive Centriflow Plus plug fans 
comprising high efficiency motors. 

 

On many of the AHUs, the motor size was 
significantly reduced from 11kW to 7.5kW. The 

plug fans have maintained comfort levels within 
the building, while significantly reducing the 

load – resulting in impressive energy savings of 

over £3,000 per unit per year, which equates to 
£90,000 for the entire site. 

 
In 2012, the building owners set a target of reducing energy consumption by 10 per cent over five 

years, and the introduction of the plug fans has made a major contribution to this. As a result of the 

energy savings and DMG Media Facilities Department’s demonstration of continual improvement in 
energy management, the property has achieved ISO 50001. Further long term savings will also be 

achieved through a reduced maintenance schedule on the new plug fans. 
 

It’s also worth looking at an example which demonstrates how quickly and easily plug fans can be 
retrofitted. At the Institute of Civil Engineers’ One Great George Street building in London, which is 

used all year round as a conference and wedding venue, Fläkt Woods successfully removed the 

centrifugal supply fan and replaced it with a Centriflow Plus PM plug fan, complete with an inverter 
driven 11kW permanent magnet motor (which generates an impressive 5.0 m3/s at 1,000 Pa). This 

was achieved within a working week, between two busy weekends of events. Furthermore, the inline 
extract axial fans were replaced by a fan box with the same size plug fan and motor. 

 

The project was part of a wider refurbishment to make the building more accessible to larger groups 
of people, and it was essential to improve the ducted air systems to allow higher volumes and air 

changes throughout the space. Fläkt Woods’ solution minimised downtime and significantly improved 
the environmental conditions. The work was completed on time and on budget, with little disruption.  

 
With energy efficiency being a key focus, the move to ErP compliant plug fans can be an ideal 

solution. Retrofitting a plug fan can reduce energy consumption, electricity load and CO2 emissions, 



 

while also helping businesses to achieve ISO 50001 or reduce their energy use in line with the Energy 

Savings Opportunity Scheme (ESOS). Plug fans are also quick and easy to retrofit, with minimal 
changes required. 

 
Fläkt Woods offers the Centriflow Plus®, Centriflow Plus® EC, Centriflow Plus® PM and Centriflow 

Plus® 3000 plug fans – for further information please visit http://www.flaktwoods.co.uk/products-

services/buildings/products/ventilation-solutions/fans-and-ventilation/centrifugal-fans/plug-fans or 
email info.uk@flaktwoods.com for further information. 
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